
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2012/0275348 A1 

ZHOU et al. 

US 20120275348A1 

(43) Pub. Date: Nov. 1, 2012 

(54) 

(75) 

(73) 

(21) 

(22) 

(63) 

CHARGING METHOD, DEVICE, AND 
SYSTEM 

Inventors: Han ZHOU, Shanghai (CN); 
Wenfu WU, Shanghai (CN) 

Assignee: HUAWE TECHNOLOGES 
CO.,LTD., Shenzhen (CN) 

Appl. No.: 13/547,776 

Filed: Jul. 12, 2012 

Related U.S. Application Data 

Continuation of application No. PCT/CN2010/ 
070142, filed on Jan. 12, 2010. 

Publication Classification 

(51) Int. Cl. 
H0474/24 (2009.01) 
H0478/02 (2009.01) 

(52) U.S. Cl. ........................................................ 370/259 
(57) ABSTRACT 

The embodiments of the present invention provide a charging 
method, device and system in the field of communications 
technologies. The charging method includes: learning that a 
user equipment accesses a network beyond an applicable 
condition; and charging the user equipment. The embodi 
ments of the present invention enable the network operator to 
charge the user equipment for the access to the network 
beyond the applicable condition, thereby making it conve 
nient for a user to access the network beyond the applicable 
condition and providing proper technical Support for the 
charging management of the network operator. 
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CHARGING METHOD, DEVICE, AND 
SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of International 
Application No. PCT/CN2010/070142, filed on Jan. 12, 
2010, which is hereby incorporated by reference in its 
entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates to the field of commu 
nications technologies, and in particular, to a charging 
method, device, and system. 

BACKGROUND OF THE INVENTION 

0003. The Long Term Evolution (LTE, Long Term Evolu 
tion) program developed by the 3GPP defines an architecture 
of a new mobile communication network, which is known as 
an evolved packet system (EPS, evolved packet system). 
Evolved packet systems have two application modes: human 
to human (H2H, Human to Human) communication applica 
tion, and machine to machine (M2M, Machine to Machine) 
communication application (also known as MTC (Machine 
Type Communication)). The M2M here refers to network 
communication between one or more network elements with 
out human participation. For example, M2M is applied to 
traffic control and management, factory monitoring, and 
remote meter reading. 
0004. In M2M applications, multiple M2M terminals that 
have the same M2Mapplication make up an entirety, which is 
called a group. A network operator may manage or control a 
group as an entirety. For example, in the application of remote 
meter reading, all power meters in a region may make up a 
group, and the network operator may perform mobility man 
agement optimization or access management for the group as 
an entirety. 
0005. In an M2M application, according to the type of the 
M2Mapplication, different M2M application features (MTC 
Feature) are defined. For example, a remote meter reading 
service is characterized by periodic triggering, that is, an 
M2M user equipment (M2M UE, also known as an MTC 
device, MTC Device) initiates a service within specific time. 
The application feature of such M2M applications or M2M 
terminals may be defined as time controlled (Time Con 
trolled). Some types of M2M terminal devices such as vend 
ing machines at fixed locations are characterized by low 
mobility, that is, the M2M terminals initiate services in a 
specific location area. The application feature of such M2M 
applications or M2M terminals may be defined as low mobil 
ity (Low Mobility). 
0006. In the process of implementing the present inven 

tion, the inventor finds that the mobile communication net 
work defined by the 3GPP in the prior art has at least the 
following problems: 
0007 For M2M applications characterized by controlled 
time or fixed location areas among the M2Mapplications, the 
network operator allows the M2M terminals to access the 
network beyond a time range or location area subscribed 
(predefined) by the M2M terminals. However, when the 
M2M terminals access the network beyond a subscribed (pre 
defined) time range or location area and access the network 
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within the subscribed (predefined) time range or location 
area, the network operator is unable to charge the M2M 
terminals discriminatively. 

SUMMARY OF THE INVENTION 

0008 Embodiments of the present invention provide a 
charging method, device and system to charge a user equip 
ment for network access beyond an applicable condition. 
0009 Embodiments of the present invention are imple 
mented through the following technical Solutions: 
0010. An embodiment of the present invention provides a 
charging method, including: 

0011 learning that a user equipment accesses a network 
beyond an applicable condition; and 

0012 charging the user equipment. 
0013 An embodiment of the present invention provides an 
event reporting method, including: 

0014 learning that a user equipment accesses a network 
beyond an applicable condition; and 

0.015 reporting an event to a gateway device so that the 
gateway device charges the user equipment, where the 
event includes information indicating that the user 
equipment accesses the network beyond the applicable 
condition. 

0016. An embodiment of the present invention provides a 
network device, including: 

0017 a learning unit, configured to learn that a user 
equipment accesses a network beyond an applicable 
condition; and 

0018 a charging unit, configured to charge the user 
equipment. 

0019. An embodiment of the present invention provides a 
mobility management element, including: 
0020 a learning unit, configured to learn that a user equip 
ment accesses a network beyond an applicable condition; 
0021 an event generating unit, configured to generate an 
event to be reported; and 

0022 a reporting unit, configured to report the event to 
a gateway device so that the gateway device charges the 
user equipment, where the event includes information 
indicating that the user equipment accesses the network 
beyond the applicable condition. 

0023. As may be seen from the technical solutions pro 
vided here, the embodiments of the present invention enable 
the network operator to learn that the user equipment accesses 
the network beyond an applicable condition, and to charge the 
user equipment for the access to the network beyond the 
applicable condition, thereby making it convenient for a user 
to access the network beyond the applicable condition and 
providing proper technical Support for the charging manage 
ment of the network operator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024 FIG. 1 is a flowchart of a charging method according 
to an embodiment of the present invention; 
0025 FIG. 2 is a flowchart of a method for delivering a 
trigger event in an application scenario according to a first 
embodiment of the present invention; 
0026 FIG. 3 is a flowchart of a method for delivering a 
trigger event in another application scenario according to a 
second embodiment of the present invention; 
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0027 FIG. 4 is a flowchart of a method for delivering a 
trigger event in still another application scenario according to 
a third embodiment of the present invention; 
0028 FIG.5 is a flowchart of an event reporting and charg 
ing method according to a fourth embodiment of the present 
invention; 
0029 FIG. 6 is a flowchart of an event reporting method 
according to another embodiment of the present invention; 
0030 FIG. 7 is a schematic structural diagram of a gate 
way device according to an embodiment of the present inven 
tion; 
0031 FIG. 8 is a schematic structural diagram of a learn 
ing unit in a gateway device according to an embodiment of 
the present invention; 
0032 FIG. 9 is a schematic structural diagram of a gate 
way device according to another embodiment of the present 
invention; 
0033 FIG.10 is a schematic structural diagram of a mobil 

ity management element according to an embodiment of the 
present invention; 
0034 FIG. 11 is a schematic structural diagram of a charg 
ing system according to an embodiment of the present inven 
tion; and 
0035 FIG. 12 is a schematic structural diagram of a charg 
ing system according to another embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0036. The technical solutions in the embodiments of the 
present invention are to be described clearly and completely 
in the following with reference to the accompanying draw 
ings. Evidently, the embodiments are some exemplary 
embodiments of the present invention, and the present inven 
tion is not limited to such embodiments. All other embodi 
ments, which may be derived by persons skilled in the art 
from the embodiments given here without making creative 
efforts, shall fall within the protection scope of the present 
invention. 
0037. An embodiment of the present invention provides a 
charging method. As shown in FIG. 1, the method includes 
the following steps: 
0038 Step 10: Learn that a user equipment accesses a 
network beyond an applicable condition. 
0039 Step 11: Charge the user equipment. 
0040. In the embodiment of the present invention, the 
executor of step 10 and step 11 may be a gateway device Such 
as a gateway GPRS support node (GGSN, Gateway GPRS 
SupportNode) or a packet data networkgateway (PGW, PDN 
Gateway). The user equipment may be an M2M terminal 
device. 
0041 An applicable condition in the embodiment refers to 
a subscribed applicable condition in the subscription data, for 
example, information about the time or location of network 
access or maximum sent or received data traffic, which is 
predefined (subscribed) by the user equipment. The appli 
cable condition may also be other constraint condition infor 
mation, which is not restricted here. The applicable condition 
may also express the application feature (MTC Feature) of the 
user. For example, when the applicable condition is time 
information, the applicable condition may express that the 
application feature of the user is time controlled (Time Con 
trolled); when the applicable condition is location informa 
tion, the applicable condition may express that the application 
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feature of the user is low mobility (Low Mobility); when the 
applicable condition is a maximum sent or received data 
amount Subscribed (predefined) by the user equipment, the 
applicable condition may express that the application feature 
of the user is low data usage (Low Data Usage). Understand 
ably, for different M2M applications or user equipments, 
other various application features may exist, which are not 
restricted here. 
0042. Understandably, the network does not restrict to that 
the user equipment can access the network within the appli 
cable condition only. The user equipment may also access the 
network beyond the applicable condition. For example, if the 
applicable condition is information about subscribed (pre 
defined) time of the user equipment accessing the network 
(where the time may be expressed as a time segment Such as 
a time segment Subscribed in the Subscription data), the user 
equipment may access the network within the time or beyond 
the time. If the applicable condition is information about a 
location where the user equipment is allowed to access the 
network, the user equipment may access the network at the 
location or beyond the location. 
0043. In step 10, “A user equipment accesses a network 
beyond an applicable condition” means that: the user equip 
ment accesses the network beyond the applicable condition in 
Subscription data. For example, if the Subscription data 
defines information about the access time subscribed (pre 
defined) by the user equipment, "A user equipment accesses a 
network beyond an applicable condition” means that the user 
equipment accesses the network beyond subscribed (pre 
defined) time; if the subscription data defines information 
about a location subscribed (predefined) by the user equip 
ment, “A user equipment accesses a network beyond an appli 
cable condition” means that the user equipment accesses the 
network beyond a subscribed (predefined) location area, and 
SO. O. 

0044. In another embodiment, “A user equipment 
accesses a network beyond an applicable condition” means 
that the application feature of the network with respect to an 
M2M application (or also expressed as an M2M service) or 
M2M terminal changes from network optimization to no 
network optimization, or that the application feature of the 
network with respect to the M2Mapplication or M2M termi 
nal changes from no network optimization to network opti 
mization, that is, the status of the application feature (MTC 
Feature) of the M2M application or M2M terminal changes 
from active to inactive, or changes from inactive to active (in 
other words, the status of the MTC Feature changes from 
enabled to disabled, or changes from disabled to enabled). 
0045 “A user equipment accesses a network beyond an 
applicable condition” may specifically mean that the user 
equipment, beyond the applicable condition, initiates an 
attach procedure, a tracking area update (Tracking Area 
Update) procedure, a routing area update (Routing Area 
Update) procedure, a service request (Service Request) pro 
cedure, a PDN connectivity procedure, a Packet Data Proto 
col, PDP context activation procedure, a resource modifica 
tion/allocation procedure, a handover procedure, and so on, 
which are not restricted here. In addition, “A user equipment 
accesses a network beyond an applicable condition' may also 
mean that: the user equipment gets attached to (campson) the 
network beyond the applicable condition. For example, the 
user equipment gets attached to the network beyond the Sub 
scribed (predefined) time (the user equipment keeps attached 
to the network beyond the subscribed (predefined) time), or, 
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the user equipment is attached to the network beyond the 
subscribed (predefined) time and keeps on with the service. 
0046. In step 10, the method for learning that the user 
equipment accesses the network beyond the applicable con 
dition includes the following: 
0047 (1) The gateway device learns, according to the 
obtained applicable condition in the Subscription data, that 
the user equipment accesses the network beyond the appli 
cable condition. The applicable condition may be defined in 
the HSS (Home Subscriber Server)/HLR (Home Location 
Register) or SPR (Subscription Profile Repository). 
0048. The obtaining the applicable condition in the sub 
Scription data includes: receiving the applicable condition 
that is in the Subscription data and sent by a mobility man 
agement element or a policy and charging rules function 
(PCRF, Policy and Charging Rules Function), where the 
mobility management element or PCRF obtains the sub 
scribed applicable condition from the subscription data, that 
is, the subscription data includes the subscribed applicable 
condition, the mobility management element or PCRF 
obtains the subscribed applicable condition from the sub 
Scription data and sends it to the gateway device. For 
example, for the timed-controlled application feature or the 
time information subscribed (predefined) by the user equip 
ment in the Subscription data, the mobility management ele 
ment or PCRF obtains information about the network access 
time subscribed (predefined) by the user equipment from the 
Subscription data, and the mobility management element 
sends the information about the network access time Sub 
scribed (predefined) by the user equipment to the gateway 
device. After obtaining the information about the network 
access time subscribed (predefined) by the user equipment, 
the gateway device learns, according to the time information, 
that the user equipment accesses the network beyond the 
applicable condition. 
0049 Optionally, the subscription data may define indica 
tion information indicating whether the user equipment is 
allowed to access the network beyond the applicable condi 
tion. The mobility management element or PCRF obtains the 
indication information from the Subscription data, and the 
mobility management element may send the Subscribed 
applicable condition to the gateway device according to the 
indication information. For example, if the indication infor 
mation indicates that the user equipment is allowed to access 
the network beyond the applicable condition, the mobility 
management element sends the Subscribed applicable condi 
tion to the gateway device; if the indication information indi 
cates that the user equipment is not allowed to access the 
network beyond the applicable condition, the mobility man 
agement element rejects the access request of the user equip 
ment. For example, if the indication information indicates 
that the user equipment is allowed to access the network 
beyond the subscribed (predefined) access time, the mobility 
management element sends information about the access 
time subscribed (predefined) by the user equipment to the 
gateway device; if the indication information indicates that 
the user equipment is not allowed to access the network 
beyond the subscribed (predefined) access time, the mobility 
management element rejects the access request of the user 
equipment. 
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0050. Or, 
0051 (2) An event reported by the mobility management 
element is received. The reported includes information indi 
cating that the user equipment accesses the network beyond 
the applicable condition. 
0.052 (2a) The mobility management element may gener 
ate the reported event according to Subscription data. The 
Subscription data defines at least one of a trigger event and 
indication information indicating whether the user equipment 
is allowed to access the network beyond an applicable con 
dition. For example, if the subscribed applicable condition is 
information about network access time Subscribed (pre 
defined) by the user equipment, the Subscription data defines 
a trigger event indicating that the user equipment accesses the 
network beyond the subscribed (predefined) access time, or 
the Subscription data defines indication information indicat 
ing whether the user equipment is allowed to access the 
network beyond the subscribed (predefined) access time. If 
the user equipment fulfills the trigger event, the mobility 
management element reports to the gateway device an event 
that the user equipment accesses the network beyond the 
subscribed (predefined) access time. For example, if the trig 
ger event defined in the subscription data is that the user 
equipment accesses the network beyond the Subscribed (pre 
defined) access time, and the user equipment accesses the 
network beyond the subscribed (predefined) access time, the 
mobility management element reports to the gateway device 
an event that the user equipment accesses the network beyond 
the subscribed (predefined) access time. If the subscription 
data defines indication information indicating whether the 
user equipment is allowed to access the network beyond the 
Subscribed (predefined) access time, and the user equipment 
accesses the network beyond the subscribed (predefined) 
access time, the mobility management element may, accord 
ing to the indication information, report to the gateway device 
an event that the user equipment accesses the network beyond 
the subscribed (predefined) access time. For example, if the 
indication information indicates that the user equipment is 
allowed to access the network beyond the subscribed (pre 
defined) access time, the mobility management element 
reports the event; if the indication information indicates that 
the user equipment is not allowed to access the network 
beyond the subscribed (predefined) access time, the mobility 
management element rejects the access request of the user 
equipment. 

Or 

0053 (2b) The mobility management element may gener 
ate the reported event according to the trigger event delivered 
by the gateway device. The trigger event delivered by the 
gateway device may be configured by the gateway device 
itself, or the gateway device receives the trigger event which 
is provided by an application server, or the gateway device 
receives the trigger event which is provided by the PCRF. 
0054 (2b)-1. The configuring the trigger event by the gate 
way device itself, that is, generating the trigger event by the 
gateway device itself, includes: configuring, by the gateway 
device, a corresponding trigger event according to an identi 
fier of an industrial user (MTC User or MTC Server or MTC 
Subscriber), or a user equipment identifier (such as an IMSI 
(International Mobile Subscriber Identification Number), 
MSISDN (Mobile Subscriber International ISDN/PSTN 
number), or APN (Access Point Name)), or an identifier of a 
group that the user equipment belongs to (Such as an IMSI. 
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MSISDN, APN, or Group ID), or the application feature of 
the user equipment, or the application feature of the industrial 
user/group (MTCUser or MTC Server or MTC Subscriber or 
Group) that the user equipment belongs to. For example, if the 
M2Mapplication or M2M terminal has an application feature 
of time controlled (Time Controlled), the gateway device 
configures the trigger event as time expired (Time expired); 
or, if the M2M application or M2M terminal has an applica 
tion feature of low mobility (Low Mobility), the gateway 
device configures the trigger event as location change (Loca 
tion change); or, if the network expects to learn the change of 
the MTC Feature status of the M2M application or M2M 
terminal. Such as the change from active (enabled) to inactive 
(disabled), or change from inactive (disabled) to active (en 
abled), the gateway device configures the trigger event as 
MTC Feature status change (MTC Feature status change). 
For other industrial users or M2Mapplications or user equip 
ments, other trigger events may be configured, which are not 
enumerated here exhaustively and are not restricted here. 
0055. The gateway device notifies the mobility manage 
ment element of a configured trigger event. The mobility 
management element may be a mobility management ele 
ment (MME, Mobility Management Entity) or a serving 
GPRS support node (SGSN, Serving GPRS Support Node). 
For example, the GGSN sends a Create PDP Context 
Response message (Create PDP Context Response) that car 
ries the trigger event to the SGSN, or the PGW sends a Create 
Session Response message (Create Session Response) or a 
Create Bearer Request message (Create Bearer Request) that 
carries the trigger event to the MME. 
0056 (2b)-2. The gateway device receiving the trigger 
event which is provided by the application server includes: 
sending, by the M2M application server (MTC Server or 
MTC User), the trigger event to the gateway device, for 
example, through a connectivity procedure. The gateway 
device notifies the mobility management element of the trig 
ger event. In addition, the MTC Server may send the trigger 
event to the mobility management element directly, for 
example, through an interface between the MTC Server and 
the mobility management element. 
0057 (2b)-3. The receiving the trigger event which is pro 
vided by the PCRF includes: configuring, by the PCRF, the 
trigger event in a scenario of deploying the policy and charg 
ing control (PCC, Policy and Charging Control) dynamically. 
In an embodiment, the PCRF may configure the correspond 
ing trigger event according to an identifier of an industrial 
user (MTC User or MTC Server or MTC Subscriber), or a 
user equipment identifier (such as an IMSI, MSISDN, or 
APN), or an identifier of a group that the user equipment 
belongs to (such as an IMSI, MSISDN, APN, or Group ID), or 
the application feature of the user equipment, or the applica 
tion feature of the industrial user/group that the user equip 
ment belongs to. The PCRF sends the configured trigger event 
to the gateway device. For example, the PCRF sends an 
Indication of IP CAN Session Establishment Acknowledge 
message (Indication of IP CAN Session Establishment 
Acknowledge) that carries the trigger event to the gateway 
device. The gateway device notifies the mobility management 
element of the trigger event. 
0058 As described in (2b)-1 and (2b)-3, if the gateway 
device or PCRF configures the trigger event according to the 
application feature of the user equipment, the gateway device 
or PCRF needs to obtain the application feature of the user 
equipment. The method for obtaining the application feature 
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of the user equipment according to an embodiment of the 
present invention includes the following: 
0059 1. The subscription data of the user equipment 
defines the application feature. The mobility management 
element may obtain the application feature in an attach pro 
cedure while obtaining the Subscription data, and notify the 
network device of the application feature in a session man 
agement procedure Such as a PDP context activation proce 
dure, a PDN connectivity procedure, or a bearer setup proce 
dure. 

0060 For example, when the user initiates an attach pro 
cedure, the mobility management element initiates a registra 
tion procedure to the HLR/HSS. For instance, the mobility 
management element sends an Update Location Request 
message (Update Location Request) to the HLR/HSS, and the 
HLR/HSS returns an Update Location Acknowledge mes 
sage (Update Location Acknowledge). The Update Location 
Acknowledge message includes the Subscription data of the 
user equipment, and the Subscription data of the user equip 
ment includes the application feature. In a PDP context acti 
vation procedure initiated by the user equipment, the SGSN 
notifies the GGSN of the application feature of the user equip 
ment. For example, the SGSN sends a Create PDP Context 
Request message (Create PDP Context Request) to notify the 
GGSN of the application feature of the user equipment. In an 
attach procedure or PDN connectivity procedure initiated by 
the user equipment, the MME notifies the PGW of the appli 
cation feature of the user equipment. For example, the MME 
sends a Create Session Request message (Create Session 
Request) to notify the PGW of the application feature of the 
user equipment. The gateway device may generate a trigger 
event according to the obtained application feature of the user 
equipment. For example, the gateway device finds the trigger 
event among configured trigger events by using the applica 
tion feature of the user equipment as an index, thereby gen 
erating the trigger event of the user equipment. 
0061 Optionally, the subscription data may define indica 
tion information indicating whether the user equipment is 
allowed to access the network beyond an applicable condi 
tion. The mobility management element obtains the indica 
tion information from the Subscription data, and sends a Cre 
ate Session Request message that carries the indication 
information to the gateway device. The gateway device may 
generate a trigger event according to the indication informa 
tion indicating whether the user equipment is allowed to 
access the network beyond the applicable condition. For 
example, if the indication information indicates that the user 
equipment is not allowed to access the network beyond the 
applicable condition, the gateway device does not generate a 
trigger event. If the indication information indicates that the 
user equipment is allowed to access the network or continue 
using network resources beyond the applicable condition, the 
gateway device generates a trigger event according to the 
obtained indication information. 
0062) If PCC is deployed dynamically, the gateway device 
may notify the PCRF of the obtained application feature of 
the user equipment. For example, the gateway device sends an 
Indication of IP CAN Session Establishment message (Indi 
cation of IP CAN Session Establishment) to notify the PCRF 
of the application feature of the user equipment. The PCRF 
may generate the trigger event according to the obtained 
application feature of the user equipment. The specific 
method may refer to the method of generating the trigger 
event by the gateway device. Optionally, if the gateway device 
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obtains indication information indicating whether the user 
equipment is allowed to access the network beyond the appli 
cable condition, the gateway device may send the indication 
information to the PCRF, and the PCRF may generate the 
trigger event according to the indication information indicat 
ing whether the user equipment is allowed to access the 
network beyond the applicable condition. The specific 
method may refer to the method of generating the trigger 
event by the gateway device. 
0063. 2. If PCC is deployed dynamically, a subscription 
profile repository (SPR, Subscription Profile Repository) 
may define at least one of the application feature of the user 
equipment and the indication information as a part of the 
service Subscription data of the user equipment, where the 
indication information indicates whether the user equipment 
is allowed to access the network beyond a constraint condi 
tion. When the user equipment initiates an attach procedure or 
a PDN connectivity procedure or a PDP context activation 
procedure, after the PCRF receives an Indication of IP CAN 
Session Establishment message (Indication of IP CAN Ses 
sion Establishment) sent by the gateway device, the PCRF 
sends a Profile Request message (Profile Request) to the SPR, 
and the SPR returns a Profile Response message (Profile 
Response) to the PCRF. The Profile Response message 
includes the service Subscription data of the user equipment, 
and the service Subscription data of the user equipment 
includes at least one of the application feature of the user 
equipment and the indication information indicating whether 
the user equipment is allowed to access the network beyond 
an applicable condition. From the Indication of IP CAN Ses 
sion Establishment message, the PCRF may obtain at least 
one of the user equipment identifier information, APN infor 
mation, and the identifier information of the group that the 
user equipment belongs to. After obtaining at least one of the 
user equipment identifier information, APN information, the 
identifier information of the group that the user equipment 
belongs to, and the application feature of the user equipment, 
the PCRF may generate the trigger event according to the 
obtained information. In addition, the PCRF may also gener 
ate the trigger event according to the obtained information 
and the indication information indicating whether the user 
equipment is allowed to access the network beyond an appli 
cable condition. The PCRF sends an Indication of IP CAN 
Session Establishment Acknowledge message (Indication of 
IP CAN Session Establishment Acknowledge) to notify the 
gateway device of the trigger event. The gateway device may 
send a Create PDP Context Response message (Create PDP 
Context Response) or a Create Session Response message 
(Create Session Response) to notify the mobility manage 
ment element of the trigger event. 
0064 Understandably, if PCC is deployed dynamically, 
the SPR may define the application feature of the user equip 
ment as a part of the service Subscription data of the user 
equipment, and the HLR/HSS may define indication infor 
mation as a part of the Subscription data of the user equip 
ment, where the indication information indicates whether the 
user equipment is allowed to access the network beyond the 
constraint condition. The PCRF may generate a trigger event 
according to the obtained application feature of the user 
equipment, or according to the application feature of the user 
equipment and the indication information indicating whether 
the user equipment is allowed to access the network beyond 
the applicable condition. 
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0065. The method for the mobility management element 
to report the event according to an embodiment of the present 
invention includes the following: 
0066. The mobility management element obtains the trig 
ger event of the user equipment, and learns that the user 
equipment fulfills the trigger event, and therefore, the mobil 
ity management element reports the event to the gateway 
device, so that the gateway device charges the user equipment 
for the access to the network beyond the applicable condition. 
The reported event includes information indicating that the 
user equipment accesses the network beyond the applicable 
condition. 
0067. The obtaining the trigger event of the user equip 
ment includes: obtaining the trigger event from the gateway 
device; or, obtaining the trigger event from the Subscription 
data. The specific method is described above and not repeated 
here. 
0068. Optionally, the learning that the user equipment full 

fills the trigger event and reporting the event to the gateway 
device include: learning that the user equipment fulfills the 
trigger event, and reporting the event to the gateway device 
according to the indication information in the Subscription 
data indicating whether the user equipment is allowed to 
access the network beyond the applicable condition. For 
example, if the indication information indicates that the user 
equipment is allowed to access the network beyond the appli 
cable condition, the mobility management element reports 
the event to the gateway device when learning that the user 
equipment fulfills the trigger event. 
0069. The specific implementation may include: if the 
mobility management element obtains a trigger event, report 
ing, by the mobility management element, an event to the 
gateway device when the user equipment fulfills the trigger 
event, for example, if the mobility management element 
learns that the user equipment location changes, or if the 
mobility management element learns that the access time of 
the user equipment expires or that the user equipment 
accesses the network beyond the subscribed (predefined) 
access time, or if the mobility management element learns 
that the status of the application feature (MTC Feature) of the 
user equipment changes, for example, from active (enabled) 
to inactive (disabled) or from inactive (disabled) to active 
(enabled), where the event obtained by the mobility manage 
ment element varies according to different trigger events and 
is not restricted here, and the event reported by the mobility 
management element may be: the access time of the user 
equipment expires, or the user equipment accesses the net 
work beyond the subscribed (predefined) access time, or the 
user equipment location changes, or the status of the applica 
tion feature (MTC Feature) corresponding to the M2Mappli 
cation of the user equipment changes, for example, from 
active to inactive or from inactive to active; the event reported 
by the mobility management element varies according to 
different trigger events, and is not restricted here. 
0070 If PCC is deployed dynamically, optionally, the 
gateway device may report the obtained event to the PCRF. 
Further, according to the reported event indicating that the 
user equipment accesses the network beyond the applicable 
condition, the PCRF may generate a new charging rule. 
0071. In step 11, charging the user equipment refers to 
collecting (counting) the charging data of the user equipment. 
The user equipment is charged in one of the following ways: 
0072 (1) The gateway device generates a charging rule to 
charge the user equipment. 
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0073. The charging rule may be a charging rule generated 
for the user equipment after it is known that the user equip 
ment accesses the network beyond the applicable condition. 
For example, the gateway device charges the user equipment 
by duration before receiving the reported event, but charges 
the user equipment by traffic after receiving the reported 
event. The detailed charging rule is not restricted here. The 
detailed step may be: after receiving the event reported by the 
mobility management element, the gateway device may 
modify the charging rule for a corresponding bearer. 
0.074 (2) The gateway device generates a charging data 
record (CDR) to charge the user equipment. 
0075. The charging data record includes the charging data 
generated when the user equipment accesses the network 
beyond the applicable condition. The gateway device collects 
statistics of the charging data generated when the user equip 
ment accesses the network beyond the applicable condition. 
The charging data may include the data traffic, or duration, or 
count of signaling messages, or number of data packets, or 
other charging data records, which are generated by the user 
equipment. The content of the charging data is not restricted 
here. For example, the gateway device collects statistics of the 
following items generated when the user equipment accesses 
the network beyond the subscribed (predefined) access time: 
data traffic, or duration, or count of signaling messages, or 
number of data packets, and so on. The gateway device may 
add statistical charging data into the charging data record 
(CDR). 
0076 Further, the charging data record may include the 
following information: 
0.077 1. Time information or location information. The 
time information indicates the time segment in which the user 
equipment accesses the network, or the time information 
indicates information about a change time point. (For 
example, the time information indicates whether the charging 
data record is generated within or beyond the access time 
segment subscribed (predefined) by the user. Additionally, 
the time information may indicate information about a 
change time point, and indicate that the user equipment 
changes from within the Subscribed (predefined) access time 
range to beyond the Subscribed (predefined) access time 
range, or changes from beyond the Subscribed (predefined) 
access time range to within the Subscribed (predefined) 
access time range.) The location information indicates infor 
mation about the location where the user equipment accesses 
the network. (For example, the location information may 
indicate whether the charging data record is generated at or 
beyond the access location subscribed (predefined) by the 
user.) 
0078 2. Indication information for indicating that the user 
equipment accesses the network beyond the applicable con 
dition. The indication information may include at least one of 
the following: (a) indicating that the charging data record is 
generated beyond the applicable condition, for example, gen 
erated when the access time of the user equipment expires, or 
generated when the user equipment accesses the network 
beyond the Subscribed (predefined) access time, or generated 
when the user equipment location changes, or generated 
when the status of the application feature (MTC Feature) 
corresponding to the M2Mapplication of the user equipment 
changes, for example, from active to inactive or from inactive 
to active, where the trigger events are not limited to the events 
described above and are not restricted here; 
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0079 (b) indicating whether the application feature of the 
user equipment is active (enabled), for example, an indication 
is added in the charging data record to indicate whether the 
MTC Feature is active or inactive. 
0080. The charging in the embodiment of the present 
invention further includes: using different charging rates to 
charge the user equipment that accesses the network beyond 
the applicable condition and the user equipment that accesses 
the network within the applicable condition respectively. For 
example, a charging center receives a charging data record 
reported by the gateway device, and may use different charg 
ing rates to charge according to the indication information in 
the charging data record. For example, if the indication iden 
tifier indicates that the MTC Feature is active, the charging 
center enforces a low charging rate; if the indication identifier 
indicates that the MTC Feature is inactive, the charging center 
enforces a high charging rate. In addition, after receiving the 
charging data record reported by the gateway device, the 
charging center may use different charging rates to charge 
according to the time information in the charging data record. 
For example, if the time information indicates that the user 
equipment accesses the network within the access time Sub 
scribed (predefined) by the user equipment, the charging cen 
ter enforces a low charging rate; if the time information indi 
cates that the user equipment accesses the network beyond the 
access time subscribed (predefined) by the user equipment, 
the charging center enforces a high charging rate. 
I0081. If PCC is deployed dynamically, the gateway device 
may report the obtained event (the user equipment accesses 
the network beyond the applicable condition) to the PCRF in 
step 10. According to the obtained event, the PCRF generates 
a new charging rule and delivers it to the gateway device. The 
gateway device charges the user equipment according to an 
obtained new charging rule. The specific charging rule is not 
restricted here. 

I0082. The executor of step 10 and step 11 in the embodi 
ment of the present invention may also be a mobility man 
agement element. When learning that the user equipment 
fulfills the trigger event, the mobility management element 
may generate a charging data record (CDR). Optionally, the 
mobility management element may enforce different charg 
ing rules. For example, after it is known that the user equip 
ment fulfills the trigger event and before the event is reported, 
charging is performed according to the count of signaling 
messages that are initiated by the user equipment, and after 
the event is reported, charging is performed according to the 
number of data packets. The specific charging rule is not 
restricted here. The CDR generated by the mobility manage 
ment element may include the content of the CDR generated 
by the gateway device, and the CDR is not described here. 
I0083. The charging method in the embodiment of the 
present invention is not only applicable to M2M communi 
cation systems, but also applicable to other communication 
systems such as H2H communication systems. 
I0084. The embodiment of the present invention enables 
the network operator to learn the user equipment's access to 
the network beyond an applicable condition, and to charge the 
user equipment for the access to the network beyond the 
applicable condition, thereby making it convenient for the 
user to access the network beyond the applicable condition 
and meanwhile providing proper technical Support for the 
charging management of the network operator. 
I0085. In addition, in the embodiment of the present inven 
tion, a separate charging rule or charging data record may be 
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generated for the user equipment which accesses the network 
or continues using network resources beyond the applicable 
condition. Therefore, it is convenient for the network operator 
to discriminatively charge the user equipment that accesses 
the network beyond the applicable condition, network 
resources are utilized properly, and the operator's revenue is 
increased. 
I0086 To make the present invention comprehensible, the 
following describes the charging method of the present inven 
tion in detail with reference to exemplary embodiments. 

Embodiment 1 

0087 As shown in FIG. 2, the scenario is: a trigger event is 
obtained in an E-UTRAN network (Evolved Universal Ter 
restrial Radio Access Network). The method for obtaining the 
trigger event includes the following steps: 
0088 Step 20: A user equipment sends an Attach Request 
message to an MME. 
I0089 Step 21: The MME sends an Update Location 
Request message (Update Location Request) to an HSS. 
0090 Step 22: The HSS returns an Update Location 
Acknowledge message (Update Location Acknowledge) to 
the MME. 
0091. The Update Location Acknowledge message may 
include the Subscription data of the user equipment. The 
Subscription data of the user equipment includes at least one 
of the trigger event of the user equipment, the applicable 
condition of the user equipment, and indication information 
indicating whether the user equipment is allowed to access 
the network or continue using network resources beyond the 
applicable condition. Optionally, the Subscription data may 
include an identifier of a group that the user equipment 
belongs to. According to the prior art, the Subscription data 
further includes identifier information of the user equipment 
and APN information. 
0092 Step 23: The MME sends a Create Session Request 
message (Create Session Request) to a PGW. 
0093. In a specific embodiment, the method for sending 
the Create Session Request message is: the MME sends the 
Create Session Request message to an SGW (Serving Gate 
way), and the SGW sends it to the PGW. 
0094. If the MME obtains at least one of the trigger event 
of the user equipment, the applicable condition of the user 
equipment and indication information in step 22, where the 
indication information indicates whether the user equipment 
is allowed to access the network beyond the applicable con 
dition, the MME reports an event according to at least one of 
the trigger event of the user equipment, the applicable condi 
tion of the user equipment and the indication information 
indicating whether the user equipment is allowed to access 
the network beyond the applicable condition. For example, 
the MME reports an event to the PGW if the MME learns that 
the user equipment accesses the network beyond the Sub 
scribed (predefined) access time, and, if the MME obtains, 
from the Subscription data, indication information indicating 
that the user equipment is allowed to access the network 
beyond the subscribed (predefined) access time. The event 
includes information indicating that the user equipment 
accesses the network beyond the subscribed (predefined) 
access time. 
0095. If, in step 22, the MME obtains at least one of the 
application feature of the user equipment, the user equipment 
identifier information, APN information, and the identifier of 
the group that the user equipment belongs to, and, optionally, 
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the indication information indicating whether the user equip 
ment is allowed to access the network beyond the applicable 
condition, the MME sends a Create Session Request message 
to notify the PGW of the obtained information. 
(0096. The PGW receives the Create Session Request mes 
sage and generates a trigger event. For example, the PGW 
generates a trigger event according to the following informa 
tion in the Create Session Request message: user equipment 
identifier (IMSI or MSISDN), APN, an identifier of a group 
that the user equipment belongs to (Such as an IMSI. 
MSISDN, APN, or Group ID), or the application feature of 
the user equipment, or the application feature of the industrial 
user/group that the user equipment belongs to. 
0097. Optionally, the PGW may generate a trigger event 
according to the indication information indicating whether 
the user equipment is allowed to access the network beyond 
the applicable condition. For example, the PGW generates a 
corresponding trigger eventif the indication information indi 
cates that the user equipment is allowed to access the network 
beyond the applicable condition. If the indication information 
indicates that the user equipment is not allowed to access the 
network beyond the applicable condition, the PGW does not 
generate the corresponding trigger event. 
(0098 Step 24: If PCC is deployed dynamically, the PGW 
sends an Indication of IP CAN Session Establishment mes 
sage (Indication of IP CAN Session Establishment) to the 
PCRF. 

(0099. If, in step 23, the PGW obtains at least one of the 
user equipment identifier information, APN information, the 
identifier of the group that the user equipment belongs to, and 
the application feature of the user equipment, and, optionally, 
the indication information indicating whether the user equip 
ment is allowed to access the network beyond the applicable 
condition, the PGW sends the Indication of IP CAN Session 
Establishment message to notify the PCRF of the obtained 
information. 

0100. The PCRF receives the Create Session Request 
message and generates a trigger event. The method for gen 
erating the trigger event is the same as the method of gener 
ating the trigger event by the PGW in step 23. For example, 
the PCRF generates a triggerevent according to the following 
information in the Create Session Request message: user 
equipment identifier (IMSI or MSISDN), APN, the identifier 
of the group that the user equipment belongs to (such as an 
IMSI, MSISDN, APN, or Group ID), or the application fea 
ture of the user equipment, or the application feature of the 
industrial user/group that the user equipment belongs to. 
Optionally, the PCRF may generate the trigger event accord 
ing to the indication information indicating whether the user 
equipment is allowed to access the network beyond the appli 
cable condition. For example, the PCRF generates the corre 
sponding trigger event if the indication information indicates 
that the user equipment is allowed to access the network or 
continue using network resources beyond the applicable con 
dition. If the indication information indicates that the user 
equipment is not allowed to access the network beyond the 
applicable condition, the PCRF does not generate the corre 
sponding trigger event. 
0101 Step 25: If PCC is deployed dynamically, the PCRF 
returns an Indication of IP CAN Session Establishment 
Acknowledge message (Indication of IP CAN Session Estab 
lishment Acknowledge) to the PGW. 
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0102 Optionally, the PCRF sends the Indication of IP 
CAN Session Establishment Acknowledge message to notify 
the PGW of the trigger event. 
(0103 Step 26: The PGW sends a Create Session Response 
message (Create Session Response) to the MME. 
0104. The Create Session Response message is sent by the 
PGW to the SGW and then sent by the SGW to the MME. 
0105 Optionally, the PGW sends the Create Session 
Response message to notify the MME of the trigger event. 
0106 Step 27: The MME returns an Attach Accept mes 
sage to the user equipment. 
0107 Through steps 20-27 above, the gateway device fin 
ishes delivering the trigger event to the mobility management 
element. 
0108 If PCC is not deployed dynamically, steps 24-25 
above may be omitted. 

Embodiment 2 

0109. As shown in FIG.3, the scenario is: in an E-UTRAN 
network, PCC is deployed dynamically, an SPR stores at least 
one of the application feature of a user equipment and indi 
cation information indicating whether the user equipment is 
allowed to access the network beyond an applicable condi 
tion, and a gateway device delivers a trigger event to a mobil 
ity management element. The delivery process includes the 
following steps: 
0110 Step 30: The user equipment sends an Attach 
Request message to an MME. 
0111 Step 3.1: The MME sends an Update Location 
Request message (Update Location Request) to an HSS. 
0112 Step 32: The HSS returns an Update Location 
Acknowledge message (Update Location Acknowledge) to 
the MME. 
0113 Step 33: The MME sends a Create Session Request 
message (Create Session Request) to a PGW. 
0114. In a specific embodiment, the method for sending 
the Create Session Request message is: the MME sends the 
Create Session Request message to an SGW, and the SGW 
sends it to the PGW. 
0115 Step 34: The PGW sends an Indication of IP CAN 
Session Establishment message (Indication of IP CAN Ses 
sion Establishment) to the PCRF. 
0116. The message may include the user equipment iden 

tifier information and APN information, and, optionally, 
include identifier information of the group that the user equip 
ment belongs to. 
0117 Step 35: The PCRF sends a Profile Request message 
(Profile Request) to the SPR. 
0118 Step 36: The SPR returns a Profile Response mes 
sage (Profile Response) to the PCRF. 
0119 The Profile Response message includes the service 
Subscription data of the user equipment, and the service Sub 
Scription data of the user equipment includes at least one of 
the application feature of the user equipment andr the indica 
tion information indicating whether the user equipment is 
allowed to access the network beyond an applicable condi 
tion. 
0120. The PCRF generates a trigger event. For example, 
the PCRF generates the trigger event according to the follow 
ing information in the Indication of IP CAN Session Estab 
lishment message: user equipment identifier (IMSI or 
MSISDN), APN, an identifier of a group that the user equip 
ment belongs to (such as an IMSI, MSISDN, APN, or Group 
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ID), or the application feature of the user equipment, or the 
application feature of the industrial user/group that the user 
equipment belongs to. 
I0121 Optionally, the PCRF may generate a trigger event 
according to indication information indicating whether the 
user equipment is allowed to access the network beyond the 
applicable condition. For example, the PCRF generates the 
corresponding trigger eventif the indication information indi 
cates that the user equipment is allowed to access the network 
beyond the applicable condition. If the indication information 
indicates that the user equipment is not allowed to access the 
network beyond the applicable condition, the PCRF does not 
generate the corresponding trigger event. 
I0122) Step 37: The PCRF returns an Indication of IP CAN 
Session Establishment Acknowledge message (Indication of 
IP CAN Session Establishment Acknowledge) to the PGW. 
(0123. The PCRF sends the message to notify the PGW of 
the trigger event. 
(0.124 Optionally, the PCRF sends the Indication of IP 
CAN Session Establishment Acknowledge message to notify 
the PGW of the application feature of the user equipment. 
(0.125 Step38: The PGW sends a Create Session Response 
message (Create Session Response) to the MME. 
0.126 The Create Session Response message is sent by the 
PGW to the SGW and then sent by the SGW to the MME. 
(O127 Optionally, the PGW sends the Create Session 
Response message to notify the MME of the trigger event. 
I0128. Optionally, the PGW sends the Create Session 
Response message to notify the MME of the obtained appli 
cation feature of the user equipment. 
I0129. Step 39: The MME returns an Attach Accept mes 
sage to the user equipment. 
0.130. Through steps 30-39 above, the gateway device 
PGW finishes delivering the trigger event to the MME. 
I0131 Understandably, in an E-UTRAN system, the 
Attach Request in the embodiment above may be replaced 
with a PDN Connectivity Request, and, if it is the PDN 
Connectivity Request, the corresponding step 21, Step 22, 
step 31, and step 32 may be omitted and other operations are 
similar to what is described above. 

Embodiment 3 

(0132. As shown in FIG. 4, the scenario is: in a GERAN 
(GSM/EDGE Radio Access Network)/UTRAN network sys 
tem, a PDP context activation procedure initiated by the user 
equipment is used to deliver a trigger event to a mobility 
management element SGSN. The delivery process includes 
the following steps: 
0.133 Step 40: The user equipment sends an Activate PDP 
Context Request message to an SGSN. 
I0134) Step 41: The SGSN sends a Create PDP Context 
Request message to a GGSN. 
0.135 The Create PDP Context Request message includes 
the user equipment identifier information and APN informa 
tion, and optionally, includes an identifier of the group that the 
user equipment belongs to. 
I0136. The SGSN may send the Create PDP Context 
Request message to the GGSN, where the message carries at 
least one of the application feature of the user equipment and 
indication information indicating whether the user equipment 
is allowed to access the network beyond an applicable con 
dition. 
I0137 Step 42: The GGSN returns a Create PDP Context 
Response message to the SGSN. 
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0.138. The GGSN generates a trigger event according to 
configuration information. For example, the GGSN generates 
the trigger event according to the following information in the 
Create PDP Context Request message: user equipment iden 
tifier (IMSI or MSISDN), APN, an identifier of a group that 
the user equipment belongs to (such as an IMSI, MSISDN, 
APN, or Group ID), or the application feature of the user 
equipment, or the application feature of the industrial user/ 
group that the user equipment belongs to. Optionally, the 
GGSN may generate the trigger event according to indication 
information indicating whether the user equipment is allowed 
to access the network beyond an applicable condition. For 
example, the GGSN generates the corresponding trigger 
event if the indication information indicates that the user 
equipment is allowed to access the network beyond the appli 
cable condition. If the indication information indicates that 
the user equipment is not allowed to access the network 
beyond the applicable condition, the GGSN does not generate 
the corresponding trigger event. 
0.139. The GGSN sends the message to notify the SGSN of 
the trigger event. 
0140 Step 43: The SGSN sends an Activate PDP Context 
Response message to the user equipment. 
0141. Through steps 40-43 above, the gateway device 
GGSN finishes delivering the trigger event to the mobility 
management element SGSN. 

Embodiment 4 

0142. As shown in FIG.5, the scenario is: PCC is deployed 
dynamically; after obtaining a trigger event, a mobility man 
agement element reports the event to a gateway device. The 
reporting process includes the following steps: 
0143 Step 50: After learning that the user equipment full 

fills the trigger event, an SGSN/MME reports an event to a 
GGSN/PGW. For example, the MME reports the event to the 
PGW after learning that the user equipment accesses the 
network beyond the subscribed (predefined) access time. The 
event includes information indicating that the user equipment 
accesses the network beyond the subscribed (predefined) 
access time. 
0144 Step 51: The GGSN/PGW submits the obtained 
event report to the PCRF. 
(0145 Step 52: The PCRF returns an event report response 
message to the GGSN/PGW. 
0146) Optionally, the event report response message 
includes a charging rule generated by the PCRF. 
0147 Step 53: The GGSN/PGW returns the event report 
response message to the SGSN/MME. 
0148. The GGSN/PGW charges the user equipment in one 
of the following ways: 
0149 1. The GGSN/PGW may generate a charging data 
record to charge the user equipment. The charging data record 
includes the charging data generated when the user equip 
ment accesses the network beyond the applicable condition. 
The GGSN collects statistics of the charging data generated 
when the user equipment accesses the network beyond the 
applicable condition. The charging data may include the data 
traffic, or duration, or count of signaling messages, or number 
of data packets, or other charging data records, which are 
generated by the user equipment. The content of the charging 
data is not restricted here. For example, the GGSN collects 
statistics of the following items generated when the user 
equipment accesses the network beyond the Subscribed (pre 
defined) access time: data traffic, or duration, or count of 
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signaling messages, or number of data packets. The gateway 
device may add the statistical charging data into the charging 
data record (CDR). The charging data record may further 
include time information or location information. The time 
information indicates information about the time when the 
user equipment accesses the network. For example, the time 
information may indicate whether the charging data record is 
generated within or beyond the access time Subscribed (pre 
defined) by the user. The location information indicates infor 
mation about a location where the user equipment accesses 
the network. For example, the location information may indi 
cate whether the charging data record is generated at or 
beyond the access location subscribed (predefined) by the 
user. Optionally, the charging data record may further include 
indication information indicating that the user equipment 
accesses the network beyond the applicable condition or indi 
cating whether the application feature of the user equipment 
is activated. 
(O150 2. The GGSN/PGW generates a charging rule to 
charge the user equipment. The charging rule may be a charg 
ing rule generated for the user equipment after it is known that 
the user equipment accesses the network beyond the appli 
cable condition. For example, the GGSN/PGW charges the 
user equipment by duration before receiving the reported 
event, but charges the user equipment by traffic after receiv 
ing the reported event. The detailed charging rule is not 
restricted here. The detailed step may be: after receiving the 
event reported by the mobility management element, the 
GGSN/PGW may modify the charging rule for the corre 
sponding bearer. 
0151. This embodiment does not restrict the method for 
obtaining the trigger event. The trigger event may be obtained 
by using the method described in embodiment 1, embodiment 
2, or embodiment 3 above. 
0152. If PCC is not deployed dynamically, steps 51-52 
may be omitted. That is, after receiving the reported event, the 
GGSN/PGW may generate a charging rule or charging data 
record, and return an event report response message to the 
SGSNAMME. 
0153. Another embodiment of the present invention pro 
vides an event reporting method. As shown in FIG. 6, the 
method includes the following steps: 
0154 Step 60: Learn that a user equipment accesses a 
network beyond an applicable condition. 
0155 Step 61: Report an event to a gateway device so that 
the gateway device charges the user equipment. 
0156. In step 60, the learning that a user equipment 
accesses a network beyond an applicable condition includes: 
generating the reported event according to the trigger event 
delivered by the gateway device; or, generating the reported 
event according to Subscription data. 
0157. The method for generating the reported event 
according to the trigger event delivered by the gateway device 
is the same as what is described in the foregoing embodiment, 
and is not repeated herein. 
0158. The method for generating the reported event 
according to the Subscription data is the same as what is 
described in the foregoing embodiment, and is not repeated 
here. 
0159. The reporting an event to a gateway device in step 61 
includes: learning that the user equipment fulfills the trigger 
event, and reporting an event to the gateway device, where the 
event includes information indicating that the user equipment 
accesses the network beyond the applicable condition. 
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0160 The specific implementation steps may include: 
reporting, by the mobility management element, an event to 
the gateway device if the mobility management element 
learns that the user equipment fulfills a trigger event, for 
example, if the mobility management element learns that the 
user equipment location changes, or if the mobility manage 
ment element learns that the access time of the user equip 
ment expires or that the user equipment accesses the network 
beyond the subscribed (predefined) access time, or if the 
mobility management element learns that the status of the 
application feature (MTC Feature) of the user equipment 
changes, for example, from active to inactive or from inactive 
to active, where the event reported by the mobility manage 
ment element may be: the access time of the user equipment 
expires, or the user equipment accesses the network beyond 
the Subscribed (predefined) access time, or the user equip 
ment location changes, or the status of the application feature 
(MTC Feature) of the user equipment changes, for example, 
from active to inactive or from inactive to active. The event 
reported by the mobility management element varies accord 
ing to different trigger events, and is not restricted here. 
0161 According to the embodiment of the present inven 

tion, the user equipment's access to the network beyond an 
applicable condition is learned timely and accurately, and is 
reported to the gateway device so that the gateway device 
conveniently charges the user equipment for the access to the 
network beyond the applicable condition, thereby making it 
convenient for the user to access the network beyond the 
applicable condition and providing proper technical support 
for the charging management of the network operator. In 
addition, the embodiment of the present invention enables 
charging for the user equipment's access to the network 
beyond the applicable condition. Therefore, it is convenient 
for the network operator to discriminatively charge the user 
equipment that accesses the network beyond the applicable 
condition, network resources are utilized properly, and the 
operator's revenue is increased. 
0162 An embodiment of the present invention provides a 
network device. As shown in FIG. 7, the network device 
includes: 

0163 a learning unit 70, configured to learn that a user 
equipment accesses a network beyond an applicable condi 
tion; and 
0164 a charging unit 71, configured to charge the user 
equipment. 
0165. As shown in FIG. 8, when the network device is a 
gateway device, the learning unit 70 may further include at 
least one of following two subunits: 
0166 a first subunit 701, configured to learn the user 
equipment's access to the network beyond the applicable 
condition according to the applicable condition in the 
obtained Subscription data; 
0167 a second subunit 702, configured to receive an event 
reported by a mobility management element, where the 
reported event includes information indicating that the user 
equipment accesses the network beyond the applicable con 
dition. 

0168 The learning method of the learning unit 70 is dis 
closed in the embodiment above and not repeated here. 
0169. The charging unit 71 charges the user equipment for 
the access to the network beyond the applicable condition. 
The charging method of the charging unit 71 is disclosed in 
the embodiment above and not repeated here. 
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(0170. As shown in FIG. 9, when the network device is a 
gateway device or mobility management element, the net 
work device may further include one or more of following 
units: 
0171 a reporting unit 72, configured to report information 
learned by the learning unit 70 to a PCRF, where the infor 
mation indicates that the user equipment accesses the net 
work beyond the applicable condition; 
0172 a receiving unit 73, configured to, according to the 
information indicating that the user equipment accesses the 
network beyond the applicable condition, receive a charging 
rule generated by the PCRF; and, in this case, the charging 
unit 71 may perform charging according to the charging rule 
received by the receiving unit 73. 
0173 When the network device is a gateway device, the 
network device may further include a delivering unit 74 con 
figured to deliver a trigger event to the mobility management 
element, where the delivered trigger event is configured by 
the gateway device itself, or the gateway device receives the 
trigger event provided by an application server, or the gate 
way device receives the trigger event provided by the PCRF. 
The method for delivering the trigger event is disclosed in the 
embodiment above and not repeated here. 
0.174. When the network device is a gateway device or 
mobility management element, a charging rule generating 
unit 75 is configured to generate a charging rule that is appli 
cable to the user equipment's access to the network beyond an 
applicable condition. 
(0175. The gateway device in the embodiment of the 
present invention may be, but is not limited to, a GGSN or 
PGW. The embodiment of the present invention does not 
restrict the type of the gateway device. 
(0176 The network device in the embodiment of the 
present invention can learn the user equipment's access to the 
network beyond an applicable condition, and charge the user 
equipment for the access to the network beyond the appli 
cable condition, thereby making it convenient for the user to 
access the network beyond the applicable condition and pro 
viding proper technical Support for the charging management 
of the network operator. 
0177. In addition, the network device in the embodiment 
of the present invention may generate a separate charging rule 
or charging data record for the user equipment which accesses 
the network beyond the applicable condition. Therefore, it is 
convenient for the network operator to discriminatively 
charge the user equipment that accesses the network beyond 
the applicable condition. 
0.178 An embodiment of the present invention provides a 
mobility management element. As shown in FIG. 10, the 
mobility management element includes: 
0179 a learning unit 100, configured to learn that a user 
equipment accesses a network beyond an applicable condi 
tion; 
0180 an event generating unit 101, configured to generate 
an event to be reported; and 
0181 a reporting unit 102, configured to report the event to 
a gateway device so that the gateway device charges the user 
equipment, where the event includes information indicating 
that the user equipment accesses the network beyond the 
applicable condition. 
0182. The learning, by the learning unit 100, that a user 
equipment accesses a network beyond an applicable condi 
tion includes: generating the reported event according to the 
trigger event delivered by the gateway device; or, generating 
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the reported event according to Subscription data. The learn 
ing method is disclosed in the embodiment above and not 
repeated here. 
0183 The event generating unit 101 generates the reported 
event according to the trigger event delivered by the gateway 
device or according to Subscription data. 
0184 Examples of the event reported by the reporting unit 
102 to the gateway device are: the mobility management 
element learns that the user equipment location changes, or 
the mobility management element learns that the access time 
of the user equipment expires, or the mobility management 
element learns that the user equipment accesses the network 
beyond the subscribed (predefined) access time, or the mobil 
ity management element learns that the status of the applica 
tion feature (MTC Feature) of the user equipment changes, 
for example, from active to inactive or from inactive to active. 
The event learned by the mobility management element var 
ies according to different trigger events, and is not restricted 
here. The mobility management element reports an event to 
the gateway device, where the event may be: the access time 
of the user equipment expires, or the user equipment accesses 
the network beyond the subscribed (predefined) access time, 
or the user equipment location changes, or the status of the 
application feature (MTC Feature) of the user equipment 
changes, for example, from active to inactive or from inactive 
to active. The event reported by the mobility management 
element varies according to different trigger events, and is not 
restricted here. 

0185. The mobility management element in the embodi 
ment of the present invention may be, but is not limited to, an 
SGSN or MME. The embodiment of the present invention 
does not restrict the type of the mobility management ele 
ment. 

0186 The mobility management element in the embodi 
ment of the present invention learns the user equipment's 
access to the network beyond an applicable condition timely 
and accurately, and reports to the gateway device so that the 
gateway device charges the user equipment for the access to 
the network beyond the applicable condition, thereby making 
it convenient for the user to access the network or continue 
using network resources beyond the applicable condition and 
providing proper technical Support for the charging manage 
ment of the network operator. 
0187. An embodiment of the present invention provides a 
charging system. As shown in FIG. 11, the system includes a 
mobility management element 110 and a gateway device 111. 
0188 The mobility management element 110 is config 
ured to learn a user equipment's access to a network beyond 
an applicable condition, and report an event to the gateway 
device 111. The detailed functions and structure of the mobil 
ity management element 110 are disclosed in FIG. 10 and 
corresponding text description, and are not repeated here. 
0189 The gateway device 111 is configured to charge the 
user equipment for access to the network beyond the appli 
cable condition after learning that the user equipment 
accesses the network beyond the applicable condition. The 
gateway device 111 may, by receiving the event reported by 
the mobility management element 110, learn that the user 
equipment accesses the network beyond the applicable con 
dition; in addition, the gateway device 111 may, according to 
an obtained subscribed applicable condition, learn that the 
user equipment accesses the network beyond the applicable 
condition. The detailed functions and structure of the gateway 
device 111 are disclosed in FIG. 7 to FIG. 9 and correspond 
ing text description, and are not repeated here. 
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(0190. As shown in FIG. 12, if PCC is deployed dynami 
cally, the charging system further includes: 
0191 a PCRF113, configured to deliver a trigger event to 
the gateway device 111, receive information reported by the 
gateway device 111, and optionally, deliver a charging rule to 
the gateway device 111, where the information indicates that 
the user equipment accesses the network beyond the appli 
cable condition. 
0.192 According to the embodiment of the present inven 
tion, the user equipment's access to the network beyond an 
applicable condition is learned, and the user equipment is 
charged for the access to the network beyond the applicable 
condition, thereby making it convenient for the user to access 
the network beyond the applicable condition and providing 
proper technical Support for the charging management of the 
network operator. 
0193 To sum up, the embodiments of the present inven 
tion enable the network operator to learn the user equipment's 
access to the network beyond an applicable condition, and to 
charge the user equipment for the access to the network 
beyond the applicable condition, thereby making it conve 
nient for the user to access the network beyond the applicable 
condition and providing proper technical Support for the 
charging management of the network operator. 
0194 In addition, according to the embodiments of the 
present invention, a separate charging rule or charging data 
record may be generated for the user equipment which 
accesses the network beyond the applicable condition. There 
fore, it is convenient for the network operator to discrimina 
tively charge the user equipment that accesses the network or 
continues using network resources beyond the applicable 
condition. 
0.195 Persons skilled in the art should understand that all 
or a part of the steps of the method in the embodiments may 
be implemented by a program instructing relevant hardware. 
The program may be stored in a computer readable storage 
medium. 
0196. The above descriptions are merely exemplary 
embodiments of the present invention, but not intended to 
limit the protection scope of the present invention. Any modi 
fications, variations or replacements that may be easily 
derived by those skilled in the art shall fall within the protec 
tion scope of the present invention. Therefore, the protection 
Scope of the present invention is subject to the appended 
claims. 
We claim: 
1. At a gateway device in a mobile communication net 

work, a method of discriminatively charging a device that 
access the network beyond a subscribed time range or loca 
tion area, the method comprising: 

receiving an event reported by a mobility management 
element, wherein the reported event comprises informa 
tion indicating that a user equipment accesses a network 
beyond an applicable condition; and 

generating a charging data record to charge the user equip 
ment, wherein the charging data record is applicable to 
the user equipment's access to the network beyond the 
applicable condition. 

2. The method of claim 1, wherein the applicable condition 
comprises at least one of the following: 

information about subscribed time of the user equipment 
accessing the network; 

information about a Subscribed location of the user equip 
ment accessing the network; 

a Subscribed maximum amount of data received or sent by 
the user equipment; 

status of a Subscribed application feature of the user equip 
ment being active; or 
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status of the subscribed application feature of the user 
equipment being inactive. 

3. The method of claim 1, wherein the event reported by the 
mobility management element and received at the gateway 
device is generated according to a trigger event delivered by 
the gateway device. 

4. The method of claim 3, wherein the trigger event deliv 
ered by the gateway device includes a trigger event config 
ured by the gateway device itself. 

5. The method of claim 4, wherein configuring the trigger 
event by the gateway device comprises: 

configuring the trigger event according to at least one of the 
following: an identifier of the user equipment; an iden 
tifier of an industrial user or group that the user equip 
ment belongs to; an application feature of the user equip 
ment; or an application feature of the industrial user or 
group that the user equipment belongs to. 

6. The method of claim 3, wherein the trigger event deliv 
ered by the gateway device includes a trigger event that is 
received by the gateway device and provided by an applica 
tion server. 

7. The method of claim 3, wherein the trigger event deliv 
ered by the gateway device includes a trigger event that is 
received by the gateway device and provided by a policy and 
charging rules function (PCRF). 

8. The method of claim 1, wherein the event reported by the 
mobility management element and received at the gateway 
device is generated according to the Subscription data. 

9. The method of claim 1, wherein the charging data record 
further comprises at least one of the following: 

information about time of the user equipment accessing the 
network; 

information about a location of the user equipment access 
ing the network; or 

indication information indicating that the user equipment 
accesses the network beyond the applicable condition or 
indicating whether an application feature of the user 
equipment is activated. 

10. A network device, comprising: 
a learning unit configured to receive an event reported by a 

mobility management element, wherein the event com 
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prises information indicating that the user equipment 
accesses the network beyond the applicable condition; 
and 

a charging unit configured to generate a charging data 
record to charge the user equipment, wherein the charg 
ing data record is applicable to the user equipment's 
access to the network beyond the applicable condition. 

11. The network device of claim 10, wherein the applicable 
condition comprises at least one of the following: 

a Subscribedtime segment of the user equipment accessing 
the network; 

information about a Subscribed location of the user equip 
ment accessing the network; 

a Subscribed maximum amount of data received or sent by 
the user equipment; 

status of a Subscribed application feature of the user equip 
ment being active; or 

status of the subscribed application feature of the user 
equipment being inactive. 

12. The network device of claim 10, further comprising: 
a delivering unit configured to deliver a trigger event to the 

mobility management element, wherein the trigger 
event serves to trigger the mobility management element 
to report the event. 

13. A mobility management element, comprising: 
a learning unit configured to learn that a user equipment 

accesses a network beyond an applicable condition; 
an event generating unit configured to generate an event to 

be reported; and 
a reporting unit configured to report the event to a gateway 

device so that the gateway device charges the user equip 
ment, wherein the event comprises information indicat 
ing that the user equipment accesses the network beyond 
the applicable condition. 

14. The mobility management element of claim 13, further 
comprising: 

an event generating unit configured to generate the 
reported event according to a trigger event delivered by 
the gateway device or according to Subscription data. 
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